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(57) Abstract 

A fluid mount (10) for an inboard marine engine includes a 
combination of a solid elastomer (13) and a fluid dampening 
means (34) to significantly improve vibration isolation and cush- 
ioning under normal shock loads. The fluid dampening means 
(34) is constnicted to lock-up and become inoperative under 
heavy shock loads to protect the mount (10) against overload Tai- 
Vax^ An improved mounting system utilizing the fluid mounts 
optimizes the performance thereof. 
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^ING SYSTEM FOR A MARINE ENGINE 



^^ent invention relates to a system for 
mountii inboard marine engine to the hull of a boat 

and to a fluid mount construction for use in such a 

moxinting system. 

Resilient vibration and shock absorbing mounts 
have long been used between inboard marine engines and the 
boat hulls to which they are attached. Such engine 
mounting arrangements have included systems in which each 
of several separate mounts includes a flexible solid 
elastomer element , or a coxabination of elastomer and rigid 
or semi-rigid mounts. 

U.S. Patent 3,259,099 discloses a three point 
mounting system for an inboard marine engine in which each 
of the mounts includes a hollow cylindrical elastomer 
member mounted between cylindrical inner and outer metal 
sleeves. One of the sleeves is attached to the engine and 
the other to the boat hull or an intermediate supporting 
structure. Thus, solid elastomer elements help isolate 
the transmission of vibration from the engine to the boat 
hull and to cushion the impact of shock loads occurring, 
for example, by the boat travelling over rough water. In 
the particular motinting arrangement shoim, one resilient 
mount is located centrally in front of the engine and the 
other two are spaced laterally on either side of the 
engine at the rear thereof. 

In U.S. Patent 3,865,068 another type of three 
point mounting system is disclosed in which a pair of 
lateral rigid mounting members are located approximately 
mid-engine on either side thereof and the rear of the 
engine is attached to the boat transom by a radially 
expandable elastomeric element between the engine drive 





Rl IRRTITI ITP RMtSPT 



wo 89/11416 PCr/US89/02223 

- 2 - 



shaft: housing a mounting hole through the transom. 

U.S. Patent 4,717,130 describes a shock and 
vibration dampening suspension system for mounting an 
inboard marine engine and its attached outboard drive unit 
to a boat. Pairs of forward and rear solid elastomer 
mounts are utilized with each pair comprising a varying 
construction to accommodate lifting forces at the front of 
the engine and opposite downwardly acting forces at the 
rear» The solid elastomer members are of a block-like 
construction atnd are bonded to rigid upper and lower 
connecting members attached to the engine and the engine 
bed on the boat hull. 

Solid elastomer mounts of other shapes, sizes and 
locations have been used to support inboard marine engines 
on the boat hull and to dampen the transmission of 
vibrations from the former to the latter. The elastomer 
mounts also serve to ctishion to some extent light shock 
loadings, such as are encountered in normal operation. 

As with any engine, the frequency of vibrations 
transmitted by the engine to the boat (and of course 
experienced by the passengers) varies siibstantially from 
idle or low speed to cruising and high speed operation. 
Ideally, optimum isolation of vibratory forces would 
require varying stiffnesses of elastomer elements for 
varying vibration frequencies. This is, of course, 
impractical or impossible and, therefore, marine engine 
mounts have typically utilized an elastomer material which 
represents a compromise in stiffness and optimum vibration 
dampening effectiveness. Similarly, the capability of the 
elastomer to absorb or cushion light or low shock loads is 
compromised as well. 

For use in the automotive industry, a fluid mount 
h£LS been developed whicfli utilizes the combined damping and 
isolation features of a solid elastomer and a hydraulic 
cushioning device. In such a fluid mount, a solid annular 
elastomer element is disposed between and bonded to two 
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rigid connecrbor menbers. One of the connector members is . 
attached to the engine and the other to the supporting 
frame of the vehicle. In addition, one of the connector 
members, along with the elastomer element, forms a housing 
for a fluid deoapening means which includes a chamber 
filled with a liquid, a flexible diaphragm forming one 
wall of the chamber adjacent the connector member, and an 
inertia track within the cheunber between the elastomer 
element and the diaphragm and separating the liquid within 
the chamber. The inertia track has an aperture or orifice 
therein which permits the flow of liquid through the 
aperture from one side of the inertia track to the other 
in response to movement of the elastomer element under 
load. Substantial additional dampening of vibration and 
cushioning of light shock loads is provided by the fluid 
cushion in conjunction with the solid elastomer. 

However, attempts to apply automotive fluid mount 
technology directly to marine applications were 
unsuccessful. Automotive fluid mounts were selected for 
the two lateral front mounts on an inboard marine engine 
based on automotive criteria related to engine size, mount 
loading, and mount location. This included providing an 
inertia track within the fluid chamber with an aperture 
sized for automotive application. There was found to be 
no improvement in vibration isolation nor was there an 
improvement in the dampening of low shock loads as a 
result of normal wave action. More significantly, 
however, automotive fluid mounts operated totally 
unsatisfactorily tinder high shock loads, as might 
typically be imposed as a result of heavy wave action 
where the boat drops vertically from the crest to the 
trough of a large wave. 

Under such circ\imstances of operation the load 
imposed on a marine mounting system is often as high as 20 
g's and peak loads as high as 40 g^s have 
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been encountered with larger engines. Under these 
conditions, conventional automotive application experience 
loads of only 5 to 6 g's in normal operation. . When these 
mounts are used in a marine application under high shock 
load conditions, they bottom out and quickly fail, either 
through failure of the elastomer or the casting comprising 
one of the rigid connecting members. 

In accordance with the present invention, 
significant modifications to conventional automotive fluid 
mounts as well as their location v/ith respect to the 
engine have resulted in a marine fluid mount and mounting 
system which provide a substantially improved ride and a 
mount which Is able to withstand high shock loads without 
failure of the mount or damage to the boat hull. 

tPhe present invention therefore provides a fluid 
mount for mounting an inboard marine engine to a boat 
including a housing having an upwardly opening side wall 
and an enclosing bottom wall/ rigid upper connector means 
for attaching the mount to the engine, rigid lower 
connector means for attaching a solid elastomer element to 
said housing, a solid elastomer element disposed between 
and bonded to said upper and lower connector means, and 
fluid dampening means disposed within said housing between 
the elastomer element and the bottom wall of said housing, 
said elastomer element and fluid dampening means adapted 
to operate concurrently to dampen the transmission of 
vibration and low shock loads from the engine to the boat, 
said fluid dampening means comprising a dampening chamber 
filled with a liquid, a flexible diaphragm adjacent (said 
one connector means) said housing bottom wall and forming 
one wall of said chamber , an inertia track within the 
chamber between the leastomer element and said diaphragm, 
said inertia track having an aperture permitting flow of 
the liquid therethrough is essentially prevented under 
high shock loads. 
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In the improved fluid mount, a preferred 
embodiment of the aperture in the inertia track has been 
reduced significantly in size, such that its cross 
sectional area is more than 5 time smaller th^n the area 
of the aperture suggested by utilizing conventional 
automotive design criteria. The resulting marine fluid 
amount has substantially increased stiffness resulting in 
significantly improved ride quality. Moreover, the 
movement of the liquid in the damping chamber past the 
inertia track under high shock loads is essentially 
prevented. As a result, the mounts are prevented from 
bottoming out and rapid failure is precluded. 

In addition, to assist in withstanding the high 
impact shock loads encountered in marine use, the metal 
casting utilized for the rigid connecting members 
comprises a more ductile metal. Novel containment means 
are also utilized in the preferred embodiment to hold the 
mount components together should a failure occur. 

The preferred system for mounting the engine to 
the boat hull utilizing the fluid mounts of the present 
invention also represents a substantial departure from 
conventional automotive design. Preferable, pair of 
improved fluid mounts interconnects the engine and the 
supporting structure at the forward end of the engine with 
the fluid mounts disposed in lateral alignment on opposite 
sides of the engine. The rear of the engine is supported 
in a conventional manner with solid elastomer mounts. The 
combination provides optimal vibration isolation and shock 
load distribution. The fluid mounts are located far 
forward of the more or less raid-engine center of gravity 
location suggested by conventional automotive design 
criteria. 

Further feature and advantages of preferred 
embodiments of the invention will be described below 
together with the accompanying drawings wherein: 
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Fig, 1 is a side elevation of a fluid mount of 
the present invention. 

Fig. 2 is a top plan view of the fluid mount 
shown in Fig. 1/ 

Fig. 3 is a vertical section through the fluid 
mount taken an line 3-3 of Fig. 2, 

Fig. 4 is a side elevation of a fluid mount 
showing an alternate embodiment of the containment device. 

Fig, 5 is a side elevation of marine engine 
mounted in a boat utilizing the mounting system of the 
present invention, and 

Fig. 6 is a front elevation view of the engine 
and mounting system shown in Fig. 5. 

Referring particularly to Figs. 1-3/ a fluid 
mount 10 includes a housing 11 and a mounting stud 12 
interconnected by an elastomer member 13. The housing 11 
includes a pair of oppositely extending mounting flanges 
provided fluid with mounting slots 14 for attachment to 
supporting structure on the hull of the boat, as will be 
described hereinafter. The mounting stud 12 
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has a threaded OD for attachment directly to a marine 
engine, in a manner also to be described. 

The interconnection of the elastomer member 13 
between the housing 11 and the stud 12 is provided by 
upper and lower connecting members 16 and 17, 
respectively. The elastomer member 13 is in the shape of 
a frustoconical annulus having a lower and radially outer 
surface 18 bonded to the lower connecting member 17 and an 
upper generally radially inner surface 20 bonded to the 
upper connecting member 16. The upper connecting member 
is of a generally semi-spherical construction, including a 
flat upper surface 22 having a threaded bore 23 into which 
the complimentary lower end 24 of the mounting stud 12 is 
received. The upper inner surface 20 of the elastomer 
member is bonded to the semi-spherical surface 21 of the 
upper connecting member 16. The lower connecting member 
17 comprises a generally cylindrical annulus 25 having a 
tapered inner surface 26 which converges in a downward 
direction and to which the lower outer surface 18 of the 
elastomer member 13 is bonded. The cylindrical annulus 25 
is adapted to fit tightly within the cylindrical interior 
of the housing 11 and to provide therewith an interior 
space for the fluid dampening feature to be described. 

Within the housing 11 immediately below the lower 
end of the bonded interface between the elastomer member 
13 and the lower connecting member 17, there is disposed 
an inertia track 27. The inertia track comprises a rigid 
metal disc having a thin peripheral edge and a thicker 
center portion, the latter provided with an axially 
disposed aperture 28. Immediately below the inertia track 
27 and above the bottom wall of the housing 11, there is 
disposed a flexible diaphragm 29. The diaphragm 29 is 
made of a flexible elastomer material and formed into a 
shallow cup-like construction. 

The various components of fluid mount 10 are 
assembled serially into the housing 11 to provide a 
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leak-tight construction. A radially outer lip 30 on the 
diaphragm 29 rests on an annular shoulder 32 in the 
housing wall and is received in an annular groove 31 
therein. The inertia track 27 is placed over and in 
contact with the lip 30 of the diaphragm 29. The 
subassembly comprising the interconnected lower mejoober 17, 
elastomer member 13 and upper member 16 is inserted into 
the housing 11 over the inertia track 27. The bond 
between the elastomer emd the inner surface 26 of the 
cylindrical annulus 25 preferably extends around the lower 
end thereof to provide a flexible seal at the interface 
with the peripheral edge of the ineirbia tract. The open 
upper edge 33 of the housing 11 is crisped inwardly over 
the upper edge of the cylindrical annulus 25 to hold the 
mount assembly together. 

The annular frustoconical shape of the elastomer 
and the shape and location of the surfaces 21 and 26 of 
the upper and lower connecting members 16 and 17, 
respectively, adapt the assembly particularly to absorb 
loads imposed downwardly on the axis of the mounting stud 
12 and resulting in compression of the elastomer and 
downward deflection of the upper connecting member with 
respect to the housing 11 and rigidly attached lower 
member 17. Such action is typical of solid elastomer 
movmts. The supplemental fluid cushioning and isolation 
is provided by filling the chamber 34 between the 
elastomer member 13 and the diaphragm 29 with a liG[uid. 
The liquid may be water or, more preferably, a mixture of 
water and an antifreeze such as ethylene glycol. The 
chamber 34 is separated into upper and lower subchambers 
35 and 3 6, respectively, by the inertia track 27. As the 
elastomer and attached upper connecting member deflect 
downwardly under an eucial compressive load imposed on the 
mounting stud 12, the volume of upper subchamber 35 will 
be reduced and the liquid therein will be forced to flow 
through the aperture 28 in the inertia track 27 downwardly 
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into the lower subchaxnber 36. The flow of liquid into the 
lower siabchamber will force the diaphragm 29 to flex 
downwardly, increasing the volume of the lower subchamber 
to accept the increased volume of the liquid flowing into 
it. The lower surface of the housing 11 is provided with 
a series of vent holes 37 so the diaphragm 29 may flex 
freely to accommodate the flow of liquid. 

The construction of the mount thus far described, 
providing a combination of solid elastomer and fluid 
dampening, is generally known in the art and has long been 
used in automotive applications. However, the application 
of conventional automotive design criteria to mounts for 
use in marine applications resulted in totally 
iinacceptedsle performance. In a typical automotive 
application, the maximum force imposed on a fluid mount, 
resulting from high impact or shock loads, generally does 
not exceed 5 to 6 g's. Automotive fluid mounts are 
designed to operate over the full range of anticipated 
loads and, thus, the fluid chamber and particularly the 
Inertia tract are designed to operate and provide fluid 
flow over the full range of forces encountered in 
operation. On the other hand, the maximum forces imposed 
on a marine engine mounting system as a result of high 
impact shock loads often reach 20 g's and have been 
measured as high as 40 g's. A fluid moxint utilizing the 
general features of construction hereinabove described 
cannot be made which will handle both the high shock loads 
encountered in marine use and also dampen the vibrations 
and low level shock loads encountered in normal 
operation, in the fluid mount of the present invention 
the aperture 28 in the inertia track 27 is made of a 
substantially restricted size to prevent the flow of 
lic[uid therethrough under high shock load conditions. 
With the flow of the liquid from the upper subchamber 35 
to the lower 36 restricted, deflection of the elastomer 
element is similarly restricted. Under such conditions. 
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with the flow of the liquid through the aperture 
prevented^ the entire fluid mount will "lock-up" and act 
as an essentially solid mount. Thus, high shock loads, 
such as those produced by the boat dropping from the crest 
into the trough of a large wave, will be transmitted 
directly to the hull and prevent overload deuaage to or 
failure of the fluid mounts. 

The parameters influencing liquid flow through 
the aperture 28 as a result of deflection of the elastomer 
member 13 include the area and length of the aperture and 
l^ie viscosity of the liquid. The diameter and thus the 
area of the aperture 28 have been found to be the most 
readily adjustable parameter to provide a fluid mount 
giving the best vibration isolation and cushioning against 
light shock loading, and yet lock up and react as a rigid 
mount under high shock load conditions. For example, 
applying the criteria used in the design of fluid mounts 
for automotive applications, the recommended diaimeter for 
the aperture 28 in the Inertia track 27 was 3/8 inch. A 
mount so constructed resulted in unacceptable performance, 
in terms of both passenger comfort under normal operating 
conditions and the transmission to the hull of high loads 
under heavy impact conditions. A fluid moiint having an 
inertia track aperture of 5/32 inch provided the necessary 
mount lock up under high impact loads (generally in excess 
of about 6 g's) , yet resulted in vibration isolation and 
general ride comfort superior to prior axt, mounting 
systems utilizing either solid elastomer mounts or 
automotive fluid mounts. The area of the aperture 
providing the best overall ride for marine applications is 
more than 5 times smaller than the area of the aperture 
designed with the use of conventional automotive 
stemdards. The marine fluid mount has substantially 
greater stiffness than the comparable automotive mount, 
however, the ride is substantially improved, further 
suggesting that the nature and manner of transmission of 
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vibratory forces and shock loads in a marine application 
are significantly different than an automotive application. 

Another means for restricting flow through the 
aperture 28 in the inertia track 27 is to increase the 
length of the aperture. Obviously, to increase the 
length, the thickness of the inertia track would have to 
be increased. This, in turn, may require an increase in 
the overall length of the mount which is generally less 
acceptcJ^le because of the desire to minimize the overall 
height of the engine and mounting system. 

Referring particularly to Figs. 1 and 2, the 
fluid mount 10 is preferably provided with a containment 
strap 38. The strap is wrapped vertically around the 
housing 11 and has its ends secured to the opposite sides 
of a ring 40 surroxinding the mounting stud 12. The 
containment strap 38 is intended to hold the fluid mount 
components together in the event of failure. In addition, 
the strap will also limit vertical displacement in 
opposite directions between the housing 11 and the 
mounting stud 12, as well as the total amount of tensile 
load which can be imposed on the motint. The elastomer 
member 13 is designed primarily to operate in a 
compressive mode and, therefore, the total amount of 
tensile force which it is able to withstand is 
substantially less. In Fig. 4, there is shown an 
alternate type of containment device which is intended for 
use with larger inboard engines or in applications where 
extremely high shock loads are encountered or 
anticipated. In this embodiment, a containment cable 41 
is wrapped vertically around the housing 11 in a manner 
similar to the containment strap 38 shown in Figs. 1 and 
2. The ends of the containment cable 41 are attached to 
the periphery of a mounting ring 42 which surrounds the 
mounting stud 12 and the top of the elastomer member 13. 
The containment cable and mounting ring assembly functions 
to limit the vertical displacement in opposite directions 
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be-bween tlie s^ud 12 and the housing 11 and "thereby limit 
the tensile load imposed on the mount in operation. In 
addition^ however, the moiinting ring 42 is also secured 
against vertical upward displacement with respect to the 
elastomer member 13 as the elastomer deflects vertically 
downward under load. The mounting ring 42 is secured to 
the top of the elastomer member 13 with a locking ring 44 
or similar device surrounding the stud 12 and overlying 
the top of the ring 42 . An smnular elastomer bimper 43 is 
bonded to the underside of the mounting ring 42 and is 
adapted to engage the upper edge 33 of the housing 11 to 
provide a cushioned limit to the maximum compressive 
displacement of the mount. 

The housing 11 including the lower coimecting 
member 17, as well as the upper coimecting m^nber 16 and 
Inertia track 27, are preferably made of cast aluminum. 
Conventional automotive mounts use cast iron components 
which are not well suited to the marine application 
described herein. Aluminum is more ductile and will 
better withstand the high shock loads. In addition, 
aluminum will withstand corrosion much better than iron. 

Figs. 5 and 6 show the arrangement for utilizing 
the fluid mounts of the present invention to mount an 
inboard marine engine to a boat. A pair of fluid mounts 
10 interconnects an engine 45 and a support structure 46 
on the hull of a boat (not shown) . The support structure 
may conveniently comprise a pair of laterally spaced 
stringers 47 located on the centerline and generally 
running the length of the hull. The fluid mounts are 
disposed at the forward end of the engine 45 and spaced in 
lateral alignment near the outer edges of the engine* The 
housing 11 of each mount is positioned atop a stringer 47 
and secured thereto with bolted connections 48 through the 
mounting flanges 14. A mounting assembly 50 interconnects 
the mounting stud 12 and the block of the engine 45. The 
mounting assembly 50 includes a generally L-shaped 
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mounting bracket 51 attached by its vertical leg 52 to 
connector bosses comprising integral parts of the cast 
engine block • The mounting bracket 51 is attached such 
that its horizontal leg 54 extends laterally outwardly and 
includes a mounting hole 55 for receipt therethrough of 
the threaded moxinting stud 12. The stud is secured to the 
horizontal leg 54 of the mounting bracket with nuts 56 and 
interposed washers 57 • 

It has been found that the positioning of the 
fluid mounts both laterally and longitudinally with 
respect to the length of the engine is important to obtain 
optimum vibration isolation, as well as the dampening of 
light shock loads, encountered in normal operation* The 
fluid mounts 10 are preferably positioned just behind the 
front face of the engine block. This is substantially 
aOiead of the approximately mid-engine location suggested 
by the application of conventional automotive fluid mount 
design and placement. The lateral spacing of the mounts 
10 should place them as far apart as practicable. 
However, practical restrictions dictate that the mounts 
should remain generally within the lateral confines of the 
existing engine package and, in addition, should be 
located such that they correspond to the lateral spacing 
of the stringers 47 on which they are mounted. For 
example, a typical stringer spacing which would also 
establish the lateral spacing of the mounts is 22 1/2 
inches. Although the moxints in the present mounting 
system are located substantially forward of the mid-engine 
location suggested by automotive criteria, they are still 
slightly aft of the front of the engine. A conventional 
prior art 3 point mounting system utilizing a single solid 
elastomer mount just forward of and on the center line of 
the engine increases the total engine package length by 
about 5 inches. This increase in length is eliminated in 
the mounting system of the present invention. 

The rear of the engine 45 may be supported with a 
pair of laterally disposed solid elastomer mounts 58 
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typicaJL of tlie prior art* Ttie solid elastomer rear mounts 
58 are constructed of a hollow cylindrical elastomer 
member bonded between cylindrical inner and outer metal 
sleeves, as described in the above identified U.S. Patent 
3,259,099. The outer sleeve is -typically attached to the 
engine, as by mounting the same to the flywheel housing 
59. A bolted connection through the inner sleeve is used 
to attach the rear mount to one end of a support arm 60, 
the other end of which is attached to the boat transom 
61. The construction and mounting of the solid elastomer 
rear mounts 58 is conventional and well known in the art, 
however, their use in combination with the fluid moxmts 10 
of the present invention in the mounting system described 
results in truly optimized performance and riding comfort. 



SUBSTITUTE SHEET 



wo 89/11416 



- 14 - 



PCT/US89/02223 



CLAIMS 

1. A fluid mount (10) for mounting an inboard 
marine engine (45) to a boat including a housing (11) 
having an upwardly opening side wall and an enclosing 
bottom wall, rigid upper connector means (12) for attach- 
ing the mount to the engine 45 rigid lower connector means 
(17) for attaching a solid elastomer element tl3) to said 
housing,, a solid elastomer element (13) disposed between 
and bonded to said upper (16) and lower (17) connector 
means, and fluid dampening means (27,29,34) disposed 
within said housing (11) between the elastomer element 
(13) and the bottom wall of said housing (11), 

said elastomer element (13)cuid fluid dampening means 
(27,29,34) adapted to operate concurrently to 
dampen the transmission of vibration and low shock loads 
from the engine (45) to the boat, said fluid dampening 
means (27,29,34) comprising a dampening chamber (34) filled 
with a liquid, a flexible diaphragm (29) adjacent (said one 
connector means) said housing (11) bottom wall and form- 
ing one wall of said chamber, an inertia track (27) 
within the chamber (34) between the elastomer element (13) 
and said diaphragm (29), said inertia track (27) having 
an aperture (28) permitting flow of the liquid therethrough 
is essentially prevented under high shock loads. 

2. The fluid mount (10) of claim 1 wherein said 
inertia track (27) comprises a rigid annular disc (27). 

3- The fluid mount (10) of in claim 1 wherein 
the connector means (12) and the housing (16) are made 
of aluminum. 

4. The fluid mount (10) of claim 1, 2 or 3 
including containment means (38) interconnecting the 
housing (11) and the upper connector (12) means to limit 
axial movement therebetween under a tensile load on the 
mount (10) . 
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5. The fluid mount (10) of claim 4 wherein said 
containment means (38) comprises a flexible strap (38) sur- 
rounding the housing (11) and attached by its ends to the 
upper connector means (12). 

6. The fluid mount (10) of claim 5 wherein said 
flexible strap (38) comprises a cable (41) • 

7. The fluid mount (10) of claim 6 wherein said 
upper connector means (12) includes rigidly attached 
mounting ring (42) overlying the housing (11) and spaced 
therefrom r said mounting ring (42) having means for attach- 
ing the ends of the cable (41) thereto* 

8. The fluid mount (10) of claim 7 wherein said 
mounting ring (42) is adapted to engage the housing (11) 
under a high compressive load to limit the relative move- 
ment of the upper connector means (12) toward said housing (LL) 

9. A system for mounting an inboard marine 
engine to the hull of a boat including a pair of resilient 
forward engine mounts (10) interconnecting the engine (45) 
and engine support structure (46) on the hull, said for- 
ward engine mounts (10) disposed in lateral alignment on 
opposite side of the engine (45) , each of said forward 
mounts (10) including rigid upper (12) and lower connector 
means (17) for effecting the interconnection between the 
engine (45) and the support structure (10) , a solid elas- 
tomer member (13) disposed between and bonded to said con- 
nector means (12,17) and fluid dampening means (27,29,34) 
disposed between said elastomer (13) and one of said connec- 
tor means (17) r a housing (11) having an enclosed bottom 
wall attached to said one connector means (17) and 
providing an enclosure for said fluid dcunpening means 
(27,29,34) and said fluid dampening means (27,29,34) 
adapted to operate with said elastomer member (13) to 
dampen vibrations and low shock loads transmitted from 

the engine (45) to the hull under normal operating condi- 
tions, wherein said fluid dampening means comprising 
dampening chamber (34) filled with a liquid, a flexible 
diaphragm (29) adjacent said housing (11) bottom wall 
and forming one wall of said chamber, an inertia track 
(27) within the chamber between the elastomer element (13) 
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and said diaphragm (29), said inertia track (27) having 
an aperture permitting flow of the liquid therethrough 
in response to movement of said elastomer element (13) 
under load, said aperture (28) having a size such that the 
flow of liquid therethrough is essentially prevented 
under high shock loads. 

10* The mounting system as of claim 9 including 
resilient rear engine mounting means (58) interconnecting 
the engine and the boat (60) • 

11. The motinting system as of in claim 9 
wherein the rear engine mounting means (58) comprises a 
pair of elastomer mounts (58) disposed in lateral 
alignment on opposite sides at the rear of the engine (45). 

12. The mounting system of claim 8, 10 or 11 
wherein said forward mounts (10) are disposed immediately 
after the forward face of the engine (45) 

13. The mounting system of claim 9, 10 or 11 
wherein said housing (11) is attached to the engine 
support structure (51). 

14. The mounting system of claim 13 wherein the 
other connector means (51) includes a vertically disposed 
mounting stud (51) for connection to the engine. 
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